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FOREWORD 


The  work  described  in  this  report  was  authorized  under  Contract 
No.  DA  18-035-AMC-282(A).  This  work  was  started  in  July  1964  and  is 
in  progress.  This  report  covers  the  period  from  23  July  1965  to  23  July  1966. 


Notices 

Reproduction  of  this  document  in  whole  or  in  part  is  prohibited 
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Laboratories;  however,  DDC  is  authorized  to  reproduce  the  document  lor 
United  States  Government  purposes. 
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general  public. 
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DIGEST 


The  aim  of  the  project  la  the  development  of  a  comprehensive  test 
battery  to  study  the  effects  of  incapacitating  drc«s  on  the  abilities  that 
are  basic  to  military  performance. 

The  project's  three  major  objectives  are: 

1.  Establishment  of  a  Human  Performance  Test  Laboratory  at 
Edgewood  Arsenal,  which  incorporates  a  basic  abilities  battery. 

2.  Evaluation  of  the  use  of  the  battery  with  a  wide  range  of 
chemical  agents. 

3.  Evaluation  of  the  laboratory  results  in  terms  of  their 
gencralisability  to  military  Usks. 

This  report  summarises  progress  in  the  second  year's  effort  s^bieh 
concentrated  on  the  second  objective,  but  which  continued  to  develop  new 
testa,  and  which  initiated  the  testing  of  drug  effects  on  prototype  military 
tasks.  The  major  accomplishments  were  the  fallowing: 

1.  Completion  of  detailed  analyses  of  data  collected  during  the  first 
year,  resulting  in  refinement  of  data  analysis  techniques,  develop* 
meat  of  indices  of  drug  effects  in  terms  of  percentage  of  subjects 
effected,  and  evaluation  of  established  tests. 

2.  Study  03:  "A  Feasibility  Study  of  the  Use  of  Corrective  Lenses 
with  Drugged  Subjects.  " 

3.  Preparation  of  a  Test  Administrator's  Manual,  to  which  supple* 
ments  will  be  added  a*  new  tests  are  developed. 

4.  Conduct  of  Study  IV:  "The  Effects  of  Medics! /Psychiatric 
Classification  on  Croup  Differences  in  Performance"  {EARL 
Research  Plan  3144). 

5.  Conduct  of  Study  V:  "The  Effects  of  3S30A  on  Selected  labors* 
tory  and  Field  Tests"  {EARL  Research  Plan  11301). 

6.  Pilot  testing  of  the  Social  Conformity  Test  Apparatus  and  recoon* 
mends tions  for  further  use  in  Social  Abilities  testing. 
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CHAPTER  I 


INTRODUCTION 

The  First  Annual  Report  (Elkin,  Fleishman,  Van  Cott,  Horowite 
and  Frcedle,  1965)  on  this  project  provided  a  comprehensive  statement 
of  the  objectives  of  the  present  study,  of  the  rationale  used  in  the  selec¬ 
tion  of  tests,  and  of  the  initial  efforts  at  test  development  and  implemen¬ 
tation  in  several  experimental  studies.  Of  fifty  ability  tests  recommended, 
twenty  were  studied  in  three  major  experiments  with  scopolamine,  and  in 
three  exploratory  studies  with  other  agents  of  interest  to  EARL.  Of  the 
five  ability  areas  delineated  (psychomotor,  physical  proficiency,  sensory- 
perceptual,  cognitive,  and  social),  by  hr  the  greatest  number  of  tests 
were  developed  in  the  psychomotor  and  physical  proficiency  areas  where 
previous  studies  had  most  clearly  identified  basic  abilities  and  specified 
their  tests. 

These  tests,  in  the  paychorrsotor  area,  included  measures  of:  man¬ 
ual  dexterity,  finger  dexterity,  multiple -limb  coordination,  reaction  time, 
and  arm-hand  steadiness:  in  the  physical  proficiency  area  they  included 
meaaures  of:  static  strength,  dynamic  strength,  static  flexibility,  dynamic 
flssdbiiity,  and  gross  body  equilibrium.  Fewer  tests  were  developed  in 
the  ssnsory-perceptusl  {visual  acuity,  time  estimation)  and  cognitive  (num¬ 
ber  facility,  short  term  memory)  areas,  and  none  were  developed  in  the 
social  area  during  the  first  year. 

Two  studies  during  the  first  year  {Studies  I  and  n)  examined  the 
effects  of  a  12  mkrogram/kilogram  intra -muscular  injection  of  scopolamine 
on  performance.  Technical  Report  1  (Elkin,  Freedle,  Van  Cott  and 
Fleishman,  1965)  covered  the  general  results  of  the  first  study  and  indi¬ 
cated  that  the  types  of  performance  measured  were  affected  by  scopolamine, 
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that  drug  effect*  were  generally  meet  severe  between  2  and  4  hour*  after 
drug  administration,  and  that  different  tests  showed  different  patterns  of 
drug  effect  in  terms  of  onset,  severity,  and  duration.  These  preliminary 
analyses,  however,  only  considered  group  trends  and  did  not  take  subject 
differences  into  account.  Since  it  was  found  that  inconsistent  individual 
differences  from  one  time  point  to  another  were  a  prime  source  of  vari¬ 
ance  in  determining  the  effects  of  drugs  on  ability  components,  it  was 
decided  to  devote  considerable  attention  to  this  problem.  Accordingly, 
early  in  the  second  year,  a  more  thorough  and  detailed  analysis  of  the 
data  was  carried  out  to  give  a  clearer  picture  of  the  drug  effects.  Tech¬ 
nical  Report  2  (Baker,  Elkin,  Van  Cott  and  Fleishman,  1966)  provided 
this  analysis,  and  raised  other  questions  which  determined  much  of  what 
was  done  in  the  second  year.  Specifically,  the  first  Technical  Report 
examined  only  differences  between  control  and  experimental  group  means; 
the  second  report  directed  attentior  toward  drug  effects  on  individual  sub¬ 
jects,  isolating  subject-by-treatment  interactions,  effects  of  replication 
of  tests  within  test  sessions,  distinctions  between  experimental  and  sam¬ 
pling  error,  and  estimates  of  test-retest  reliabilities  for  the  measures 
used.  These  analyses  then  led  to  recommendations  for  test  modification, 
and  for  improvement  in  experimental  design  and  control.  The  two  major 
studies  run  this  year  (IV  and  V)  implemented  some  of  these  recommendations. 
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CHAPTER  n 

SECOND  TEAR  RESULTS 

A«  Itasulta  of  Re -examination  of  Stody  l  and  Analysis  of  Study  H 

The  re  -analysis  cf  Study  1  data  and  the  application  of  the  methods 
developed  for  this  to  data  from  Study  II  led  to  a  number  of  significant 
results.  These  included  the  development  of  a  mathematical  model  on 
which  to  bas«  subsequent  analyses,  specific  evaluation  of  each  of  the 
tests  leading  *o  recommendations  for  improvements,  the  computation  of 
a  '*per  cent  affected”  index  to  describe  the  overall  effect  of  a  particular 
drug  an  a  group  oi  subjects  at  a  given  point  in  time,  and  the  recommenda¬ 
tion  of  ways  ir.  which  the  experimental  design  and  controls  could  be  im¬ 
proved  so  that  the  effect  of  the  drug  on  performance  could  most  clearly 
be  seen  and  distinguished  from  the  effects  on  performance  of  other 
variables. 

Table  1  summarises  the  recommendations  made  for  improvement 
of  each  ability  test  used  in  the  first  year,  including  its  estimated  reli¬ 
ability,  and  the  problems,  if  any,  that  were  noted.  The  details  of  the 
analysis  and  the  reasoning  that  led  to  the  recommendations  are  incor¬ 
porated  In  Technical  Report  2  {Baker,  jet  al_. ,  1966}. 

One  of  the  major  car-corns  in  Technical  Report  2  was  with  the 
presence  of  a  subject-by-scssion  interaction  in  every  test,  indicating 
that  subjects  were  reacting  differently  to  the  drug  at  different  point*  in 
time.  Accordingly,  each  subject1*  test  scores  were  analysed  to  deter¬ 
mine  which  among  them  were,  and  which  were  cot,  showing  performance 
decrement  on  the  different  testa  and  tes*.  session*. 

In  order  to  deal  adequately  with  the  interaction  patterns,  a  ,4per 
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cent  affected”  index  wa?  developed  to  roughly  characterize  an  operation¬ 
al  effect  for  general  reporting  purposes.  Then,  a  detailed  ex&mic*  fcs.ua 
of  the  diversity  of  the  individual  subject  reaction*  led  to  questions  con¬ 
cerning  the  adequacy  of  experimental  controls,  gome  o?  which  migk t 
actually  cause  .ome  of  the  observed  diversity. 

Operationally,  a  field  commander's  interest  in  the  action  of  a 
given  incap&citanfc  is  likely  to  center  around  two  interrelated  questions: 
"How  many  men  are  affected?  "  and  "How  are  the  men  affected?  "  Gloa- 
sing  over  tk'  fact  that  different  men  react  differently  to  any  agent,  it 
still  is  possible  to  state  for  each  ability  test,  the  proportion  of  men  whose 
performance  was  significantly  altered  from  its  appropriate  baseline  value 
at  some  point  in  time,  and  this  can  be  done  separately  for  each  ability 
of  interest.  This  was  the  basis  tor  the  "per  cent  affected"  index.  A 
graph  of  this  type  of  data  %a  included  as  Figure  1  illustrating,  in  terms 
of  the  per  cent  of  men  affected,  the  magnitude  of  drug  effects  as  a  func¬ 
tion  of  time  since  drug  adr  ini  strati  on  for  sb:  of  the  tests  in  Study  I. 

The  more  detailed  methods  of  analysis  suggested  in  Technical  Report  Z 
will  provide  answers  to  much  more  specific  questions  and  should  lead 
to  a  much  clearer  understanding  of  the  nature  of  drug  effects  on  human 
performance. 

The  graphs  in  f  igure  1  clearly  demonstrate  the  differences  in  the 
drug  effects  on  the  various  ability  tests.  It  should  be  remembered,  how¬ 
ever,  that  the  same  man  or  men  are  not  necessarily  affected  across  the 
time  points  or  on  the  several  variables  at  any  point  in  time.  Each  data 
point  plotted  simply  represents  a  count  of  the  number  of  men  affected  cm 
that  variable  at  that  point  in  time.  The  index  does  not  take  into  account 
the  differences  that  appear  in  the  individual  reactions  and  may,  in  fiact, 
mask  such  differences  which  are  of  considerable  importance  in  any  at¬ 
tempt  to  predict  the  effects  of  the  drug  on  field  performance  based  on 
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changes  in  the  laboratory  test  results. 

B  Study  HI;  A  Feasibility  Study  of  the  Use  of  Corrective  Lenses  »ith 
Drugged  Subjects 

Xt  is  obvious,  when  multiple  measures  are  taken  on  subjects  under 
the  influence  of  drugs,  that  changes  in  one  mode  of  performance  are  not 
totally  independent  of  changes  in  another.  This  is  most  apparent  when 
the  agent  of  interest  adversely  affects  visual  acuity  and  paper-and- 
pencil  tests  are  employed  to  measure  other  ability  losses.  Speculations 
on  the  possible  use  of  corrective  lenses  to  restore  normal  acuity  led  to 
the  running  of  a  small  pilot  study  to  see  if  the  technique  were  feasible. 

As  is  indicated  in  Technical  Report  3  (Elkin  and  Freedle,  in  press* 
it  was  possible  in  some  cases  to  improve  visual  acuity  for  subjects 
treated  with  scopolamine,  but  usually  impossible  to  restore  normal 
visual  acuity  levels  for  most  subjects.  The  fitting  of  corrective  lenses 
proved  difficult  and  time-consuming  so  that  it  would  probably  have  to 
be  classed  as  an  impractical  technique  for  routine  laboratory  use  even 
though,  potentially,  some  interesting  research  along  these  line*  might 
be  possible.  The  amount  of  partial  restoration  of  vision  varied  from 
subject  to  subject.  Thus,  even  though  significant  improvement  in  per¬ 
formance  could  be  achieved  with  corrective  lenses,  the  meaning  of  this 
improvement  for  the  ability  in  question  was  ambiguous.  The  technique 
might  be  manageable  with  other  agents,  but  it  would, probably  be  better 
to  enlarge  test  materials  to  alleviate  some  of  the  problems  with  the  type 
of  agent  used  in  this  study. 


C«  Study  tV.  TLa  jgffects  of  Medieai/Paycfaiatric  Classification  or 
drown  1fHffe?«i>acg*  Performance 


Aft  ft  result  of  the  data  aralytes  .from  Studies  X  and  XI,  it  became 
evident  that  improvements  in  th<»  test  equipment  and  testing  procedures 
could  be  made.  These  improvements  were  recommended  in  Technical 
Report  2.  The  report  also  pointed  out  that  practical  considerations  sur¬ 
rounding  the  experiments  often  led  to  separating  volunteers  who  were  and 
were  not  eligible  for  psychoactive  drugs  into  experimental  and  control 
f roups  respectively,  forcing  the  assumption  that  the  two  groups  were 
comparable  in  terms  of  performance.  This  comparability,  however,  ban 
nevwr  been  tested.  The  report  went  on  to  point  out  the  value  of  testing 
for  comparability  in  a  non-drug  study  to  establish  the  equivalence  of  the 
two  groups  in  terms  of  general  levels  of  performance. 

Study  IV  provided  an  opportunity,  not  only  to  test  the  assumed  com¬ 
parability  of  groups  but  to  check  out  the  recommended  test  modifications 
and  to  train  additional  nurses  as  test  administrators  as  well.  A  pilot 
version  of  a  Test  Administrator's  Manual  was  prepared  which  included 
standardised  instructions  and  scoring  procedures  for  the  tests  to  be  given 
The  tests  included  measures  of:  short  term  memory,  gross  body  equi¬ 
librium,  dynamic  flexibility,  time  estimation,  static  strength,  manual 
dexterity,  reaction  time,  explosive  strength,  and  arm-hand  steadiness, 

A  group  of  five  nurse®  from  EAKt's  Medical  Research  Laboratory  was 
trainee  in  the  use  o 4  the  test  manual,  and  some  revisions  were  made  in 
instructions  in  accordance  with  their  recommendations. 

For  Study  ifV,  five  four -man  groups  were  tested,  each  group  com¬ 
pleting  nine  test  sessions  in  a  two-day  period.  Of  the  20  subjects  tested, 
19  would  have  been  classed  as  eligible,  and  the  other  10  as  ineligible  for 
use  in  studies  employing  psych  cue  dvr  chemicals. 
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The  data  ire  currently  being  analysed  and  will  be  reported  on  fully 
in  Technical  Report  4  (Baker  and  Elkin,  in  press)  which  will  include  the 
details  of  the  experimental  procedure,  and  a  further  evaluation  of  the 
tests  used.  In  general,  though,  it  was  found  that  the  two  groups  differed! 
little  in  terms  of  the  abilities  measured.  The  one  cl.  ar  difference  appeared 
in  terms  of  static  strength  and  indicated  that  eligible  subjects,  as  a  group, 
were  consistently  stronger  than  ineligible  j  throughout  the  test  period* 

Other  than  that,  there  was  simply  a  general  tendency  for  the  lneUgl'jlo* 
to  be  slightly,  but  not  significantly,  more  variable  than  the  eligible*. 

This,  of  course,  does  not  demonstrate  that  real  differences  ora  other 
variables  would  not  be  present. 

D.  Study  V;  Effects  of  3580A  on  Selected  Laboratory  and  Field  Testa 

This  was  one  of  the  major  research  efforts  of  the  second  year  era 
the  project.  It  involved  over  50  medical,  nursing,  professional,  and 
support  personnel  in  nearly  six  weeks  of  preparation  and  actual  testing. 

For  the  study,  AIR  developed  and  supervised  the  implements  Hon  of  a 
test  schedule  which  integrated  and  coordinated  the  activities  of  the 
Psychology  and  Psychopharmacology  Branches. 

The  study's  aims  were  fourfold: 

a)  to  obtain  data  cm  the  effects  of  a  fixed  dose  of  3$d&A 
on  iests  from  the  AIR  battery; 

b)  to  study  the  relation  between  the  AIR  test*  and  other 
standard  performance  tests  presently  in  use  at  EARJL; 

c)  to  develop  prototype  military  criterion  tasks,  and  to 
examine  the  effects  of  the  agent  ora  those  tasks; 

d)  to  determine  ii  subject- related  characteristics  such  as 
body-weight  end  personality  tml.  could  be  used  as  co¬ 
variates  to  control  for  mtgxdi»de  of  subjoct-by-eeneiea 
interaction  variances. 
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T%e  i«a4y  foilmred  the  basic  design  of  earlier  studies  except  that  the  cen- 
trot  group  esse  not  given  a  placebo  injection*,  sad  drug  subjects  received 
a  fisst  amount  of  the  agent  of  interest.  Subjects  were  tested  in  four-man 
groups,  each  group  undergoing  2}  days  of  testing.  The  schedules  for  the 
groups  overlapped  on  one  day  so  that  the  four  groups  were  run  in  two  five- 
day  periods.  The  first  day  for  each  group  provided  training  on  all  tasks  and 
tests,  the  second  day  served  as  the  "drug  day"  during  which  two  of  the  f  »ur 
men  received  an  infra- muscular  injection  of  3580A,  and  the  third  day  pro¬ 
vided  a  final  post-drug  measurement  of  task  and  test  performance.  The 
measures  taken  during  this  study  are  listed  in  Table  2,  and  the  foil  analy¬ 
sis  of  the  drug's  effect*  on  these  types  of  performance  will  be  covered  in 
Technical  Report  5  (Baker,  Elkin,  Van  C.ott,  and  Fleishman,  in  press). 

h  addition  to  Technical  Report  S,  a  technical  note  (Baker,  in  press) 
is  also  being  written  to  specifically  consider  the  comparison  of  responses 
obtained  from  this  fixed-dose  study  as  compared  to  similar  data  obtained 
in  weight-adjusted  dose  studies.  Analyses  tints  far  completed  for  this 

note  indicate  that  data  gathered  under  the  fixed -do#-  technique  are  lea# 

* 

inconsistent  from  subject  to  subject,  and  that  relations  to  subject  charac¬ 
teristics  other  than  body-weight  are  more  relevant  in  controlling  for  such 
inconsistencies  than  is  body-weight.  This  in  turn  suggests  that  the  adjust¬ 
ment  of  the  dose  of  a  psychoactive  chemical  for  body-weighi  can  induce 
rather  than  eliminate  undesirable  variations  In  subject  responses. 


*  The  reasoning  behind  this  change  is  gives  in  Technical  Report  2  (Baker, 
Elkin,  Van  Cost  and  Fleishman,  i%6 ),  pp.  14-16. 


The  ere*  of  social  interaction  and  the  study  of  drug  effects  on 
such  interaction  are  of  potentially  great  importance  to  the  military. 

Inio*  rmtion  about  drug-induced  degradation  in  performance  of  a  scout¬ 
ing  paired  or  of  a  communications  network  could  be  valuable  in  planning 
a  strategic  maneuver.  Unfortunately,  the  social  area  ia  the  least  well 
defined,  and  one  of  the  hardest  to  handle  experimentally,  of  all  the 
human  abilities.  Some  advance*  have  been  made,  however,  toward 
dc-ilnitioo  and  quantification  ot  social  variables. 

Although  a  full  set  of  social  abilities,  per  se,  has  not  yet  been 
identified,  researchers  have  conceptualised  a  number  of  social  behaviors 
that  appear  fundamental  to  many  types  of  group  performance,  and  have 
developed  several  testa  of  these  behaviors.  One  such  behavior  is  the 
susceptibility  to  social  influence,  and  a  test  used  to  measure  it  is  the 
Crutchfield  Conformity  Apparatus. 

During  the  second  contract  year,  this  apparatus  (modified  slightly 
from  its  standard  for"!  for  file  purposes  of  EARL  research)  was  procured 
sod  temporarily  installed  at  AIK  in  order  to  initiate  the  development  of 
test  procedures  and  materials  applicable  to  tire  study  of  drug  effects  on 
social  conformity.  The  report  of  the  progress  made  in  this  development 
and  the  recommendations  for  further  work  constitute  Technical  Note  1 
(Horowita,  1966),  which  includes  suggestions  for  testing  procedures,  and 
for  developing  new  stimulus  material*.  The  report  cautions,  however, 
that  since  the  apparatus  has  not  yet  beer,  operationally  evaluated  with 
drugs,  a  pilot  teat  program  should  be  initiated  prior  to  incorporating  the 
test  as  part  of  the  basic  performance  bakery.  Use  ot  the  Crutchfield 
apparatus  and  coordination  with  EARL  In  developing  other  social  per- 
lormance  tests  are  envisioned  as  part  of  the  third  year’s  effort 


CHAPTER  III 


PLANS  FOR  THE  THIRD  YEAR 

Although  the  third  year  effort  will  not  be  aa  comprehensive  as 
was  initially  planned,  AIR  expects  to  continue  work  toward  the  same 
goals  act  forth  in  the  Digest.  Emphasis  in  new  test  development  will 
be  on  broadening  the  sensory-perceptual  and  cognitive  areas. 

Efforts  in  the  areas  of  new  test  development,  of  evaluation  of 
test  use  with  a  variety  of  drugs,  and  in  gathering  background  informa¬ 
tion  on  test  validity  will  receive  prime  emphasis.  New  test  develop¬ 
ment  will  concentrate  on  the  sensory-perceptual  and  cognitive  areas. 
Future  drug  studies  will  utilize  these  and  the  tests  already  established 
to  gain  additional  information  on  drugs  already  studied  (3580A),  as 
well  as  on  new  drugs.  Test  validation  work  as  such  will  not  be  per¬ 
formed.  However,  a  literature  survey  will  be  conducted  to  examine 
and  evaluate  evidence  for  test  validity  found  in  previous  studies.  Al¬ 
though  prime  responsibility  for  developing  the  military  criterion  tasks 
ha3  been  transferred  to  EARL's  Psychology  Branch,  AIR  will  coordinate 
closely  vith  the  Branch  in  planning  and  conducting  studies  to  assess  the 
predict,  billty  of  drug  effects  on  the  military  tasks  based  on  the  drug 
effects  on  the  basic  abilities  which  presumably  underlie  those  tasks. 

Throughout  the  third  year,  AIR  will  continue  to  support  the 
Research  Laboratory's  test  program  by  advising  on  statistical  tech¬ 
niques  and  experimental  design,  and  by  providing  recommendations 
regarding  the  ongoing  development  of  the  laboratories  and  test  facilities. 
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*he  present  report  summarises  the  second  year's  effort  on  a  project  whose  aim 
is  the  development  of  a  comprehensive  test  battery  with  which  to  study  the  efiects 
of  drug*  on  human  performance.  The  project's  objectives  are  to  develop  a  battery 
of  basic  human  ability  testa,  to  evaluate  the  battery1*  sensitivity  to  »^rietT  of 
drug  conditions,  and  to  validate  the  battery  in  term#  of  its  predictability  to  drug 

effects  in  the  Sold, 

Major  accomplishments  of  the  second  year  were  a#  follows: 

j.  Completion  of  detailed  analysis  of  the  first  year's  data  resulting  In  refine¬ 
ment  of  data  analysis  techniques*  development  of  a  "per  cent  affected"  index,  and 
evaluation  of  prototype  tests. 

2.  Preparation  of  a  Test  Administrator's  Manual  to  guide  development  of 
future  testing  procedures. 

3.  Conduct  of  two  studies  on  a  total  of  36  medical  volunteers  to  stedy 

a)  the  effect*  of  medical/psychiatric  classification  on  performance  different 

b)  the  effects  of  3580A  on  selected  laboratory  and  field  testa. 

4.  pilot  testing  an  the  .Crutchfield  Conformity  Apparatus  to  develop  material* 
and  techniques  for  studying  drug  effects  on  susceptibility  to  sodal  influence. 

KEY  WORDS:  DRUGS,  INCA  PACIT ANTS,  BASK  AMK,  SOCIAI- t 
INH-UENCE,  CONFORMITY*  AGENT  3S80A,  TEST  ADMINISTRATION  MANUAL 
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